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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a catalyst having an excellent polymerization 
activity by use of a compound selected from a transition metal compound in group 3 to 
group 1 1 with an organic metal compound, organic aluminumoxy compound and 
compounds forming an ion pair by reacting the transition metal compound. 

SOLUTION: A transition metal compound having a ligand of the formula is used. In the 
formula, A1 and A2 are each nitrogen or phosphorous; Q1 to Q6 are each a carbon atom 
having nitrogen atoms, phosphorous atoms or a bonding group R; R and R7 are each H, a 
halogen a hydrocarbon, a heterocylic compound residue, a oxygen containing group, a 
nitrogen containing group, a boron containing group, a sulfur containing group, a 
phosphorous containing group, a silicon containing group, a germanium containing group 
or a tin containing group of which at least two or more may link together to form a ring. 
The transition metal compound is preferably obtained by reacting a compound of the 
formula with a metal compound represented as MXk (M is a transition metal compound in 
group 3 to group 1 1 ; (k) is a valence number of M; and X is the same definition as R and 
R7). 

COPYRIGHT: (C)2000,JPO 



-VVMfv ^ iDonnn-aropmA A I 



\ 



09) a^wmmit (jp) (i2> Q Hf] & $g (a) (.nmwftum^ms^ 

#^2000 -302810 
(P2000 -302810A) 
(43)£fB!B ¥J£12*F10J!31B (2000. 10.31) 



(51)Int.CL 7 l*3>Jffi*J 


F I 


f-73-r(##) 


C 0 8 F 4/625 


CO 8F 


4/625 4 J 0 2 8 


10/00 


10/00 






»jfeK©8:12 OL (£34H) 


(21)ffl|fi#*§- fMWH -116423 


(71) MSA 


000005887 








(22)WR0 ¥fS.\l*P4 /323HU999. 4. 23) 




3tS«&=FttEKfSatBIHTS 2 S 5 # 






























mo»S(«iPfp*irfn^TB i # 2 ^ 










(74)ft3A 


100075524 














(54) [|g9i<D=&*M 






(57) immi 


























< i -a ) -eft $ ft & s&&Rfcgft t. ( b > ^tit^m 








M; IS5»*SJfi 3-11 
R , R 7 :**»3t{t**»« 



(I-a) 



XXI D: <JP2000302810A_J_> 



1(2) 000-302S10 (P2000-3 0BI8 



-n:.. iii«»t,i* ^ - i i Wfm&mtt&Wfiri) 

> . •: I. • 't-1 Jil\ i-UWL&tt, 

(Il-J) /.».'. • : . t-^ft^*. *5ilX(B-3) £ 

!t*i i 1 ) =v r i ' • • • nil ~'\> ;K: <ti>i no-ft&JfJj t A 1 
[(LI 3 



o 3 

( 



(I) 



o* 

|hi— ■ctsi'v • •*: * •-: 1 1 1 •n.fML^ o ywr. ttz 

K r Ii "» Hi'. -f -r ^ U Q 1 — Q 6 <7)0*> 



fbttf^fi. H%7:£tTi'i&. 2«&1T*. ^ t 7«^*». 

( I ) TKSii&ft&ft!: h'fc!* (V) 

tZtefc* ti"C iTf fetfTT* •Sit *r1*®i: 

MXk (V) 

( > m 5iJ3i nd fp ft 3 - 1 1 isjtfMMNfciwp* * 

3:5 t Hc|n]— -;- L S? ^ -"^tuJ: < „ itzK^iz^ 
&LXm*:MtiLlX LX\y ) 

im&ms] «iisffitefl:^*(Ari)3&*, rte^ u- 

[ft 2 3 




•(I-a) 



a>. A 2 . Qi-Q 6 , R 7 ti. Billet ( I ) 0> 
A 1 , A 2 . Q'—Q 6 , R 7 tl3tB*£flU m(i. 1 
- 6 crMMX'fo K> , m **1S3K«0 h § (± . —5 Wffifltf 

±ii4 Q 1 ~Q 6 . R 7 mvfixfrb LX^^XhX 
<. Q 1 [Hl±, Q 2 |Bhfc, Q3|S|±, Q*|hI±. Q 5 |al±. 
Q 5 |S|±. R 7 |3)±{i:SlHC[5]— Tl>m%r>XWti>£ 
<, Mli. J^ffl#^3~l 1 i&OfcB&RiE 1 ? 

(V) <7)Xfc|3)t®i*2raL. n*i2J-XhO^{±. X 
[8OT8B4 ] miie^ ( I ) T'*§i-t^iEffi^*\ Tlfi^ 

(in x'm2ti&i>cox'*>z,z\t£mtt-tz>m$m 
[fk3] 

R 2 



(II) 




(3t4«, R'~R 7 «i, S^lclsl-T-i^&oT^TiJ: 
Anyyff, Kft*^a, ^^o^ft 

^mm. mm^m. mm^m. t^m^m. a 
Tt-iyttm. yyt'ti. 7--f«-irwa. ^/pv-^a 

i-a) x*mzix& m^^mit^x'h h z. t zmmt? 

[ft4] 



DOCID: <JP2000302810A_J_> 



i ( 3 ) 0 0 0 - 3 0 2 S 1 0 ( P 2 0 0 0 - 3 OBIS 




- (Il-a) 



<SC4>. R 1 ~R 7 (i. mTte^ ( I ) <7>R. RTfcHtK 
tt*aL. mte, l~6tf>BSrC&»). mj&*BBtf>i:& 
Ji, — :«DRfi^fc-fr4*l*R 1 -^ R'<OlWL ftt! 
<?MGL Tlzls 4 il & R 1 — R 7 <7) V W fc L T ^ 
Ti>J:<. 4^R'|3I±. R2|S)±. R 3 P1±. R<|3|±. 
R 5 P]±. R 6 |hJ±. R'B±aSv*fcB— Tl>m%^X 
WC t J: < . Mtt . BBBBB 3-11 &OB&&BB 
?*iKU n(±, M0>ffl»£B*rtftT2bD. XfcL m 
I£5t (V) (DXtWi t I , n # 2 JSLh^B* 

U . X & V ^cra— T *> B*r> T t * 

[ff^«6 ] ( A ) Ti£=ft ( HI ) TB3*i&E<& J F-£: 
& . BBBBB 3-11 KOBBABfl:£«(A-2) 
i:, (B) (B-l)^«&Bffc£ft. 
(B-2) ^«T/W 5 -*72» isitizm. XXtfiB-DMB 

£«ft£!f$5(A-2) kRfc LX4*yn?tmm-h<tikVJi 
%&zt&nwLt-fi*uy a ynnrmtm ■, 

Q z 

H 



(III) 



(5t4>, BBSFF\ -Y^JS^P, 

^^i^*-R 8 *^-ri>fi«^^^t, Am. m 

RfcWf 4 BBB*** L , Q 1 -Q 6 <3 3 *>lzm 

-km- r £ s-*-* m&mTtfmiifo a . **i&<or 
m±i±Kv>izm-x%mz->xv>x i±<, jjEB-^ai 

<OR:fcJ:tfR 7 , R 8 t±, SV^CB— Tt»B?r-»T^Tt 
ADfyff, ^{t7}<««. ^f-ngfcft 

its'tomm. mm^m. mm^m, ^m-^m. 

®y.±.tf^>izim LXm*B& LTV >T t «tv\ ) 
[«SSB7] ffn£SB*Bft:£ft(*-2)*<. BEA (M 



1) ■C^Six^ft^tmfie^ (V) -C£3ft.&&Bft: 

-siS7Rii6(ci£i^.-ti.-7 < ym^mmm, 

-a) "c&zti&M&&9Uk&teX'tihZb zmmt-tz 

U16] 



-(!II-a) 



(3S+. A 1 „ A 2 , Q 1 — Q 6 . R 7 (±. luia^ (III) ^ 
A 1 . AK Q 1 — Q 6 . R 7 fcRt»*&BL. mii, 1 
- 3 (OWa&Xto *) . m i: # J± . -ocOSffi-?-^ 

•fr^ixl.Q 1 — Q 6 . R7<Z>t,vfifcj&»i:. ffi^fir^C* 
4 Q 1 - Q 5 . R 7 60 1 vf LT i> ± 

<» Q'|5]±, Q«R±, Q 3 I§1±. Q 4 |5l±, Q 5 |S]±. 
Q 6 |S|±, R 7 B±W3§l^fc:B— TfcR&o-twci, i 
<, MJi. M»#SIS3 — 1 
L, nil MiOBBSrBfc-m-C* 0 . X{±, mitt 

(V) nXtmtMMZmL. n*»2Ja±W*^l±. X 

t-^ $ ixs a»<^>in±5 t m% -> x \ ^x \> x 

<, ittWzm&LXmZB&LXtJ:^. ) 
[W*3S9] b5K^ (III) TB^fliEffiW, TIE 
S (IV) •CBS*i*tOT*)4CtSr«Bi:-r«»«3l 

[ft 7] 




(IV) 



Aii, mmm?, a^w^. -tuym^. s 
^{iJS^-R 8 z^zmmMTZ^i. r>-r 

ttm. mmmm. j^^m. v 

[if^JBl 0 ] roie^£Sft^WA-2)#, TIS^: ( I 
v-a ) xm^fihW^Mit^X'ht Z t SrBBfc-T 



)OCfD: <JP2000302B10A J_> 



(4) 000-3028 10 (P20 0 0- 



3 OBIS 



[(LSI 

R 2 




- (IV -a) 



(A'K A(i. n8£B?. ^DsC^ -bU-yjgf^ i 

(i. fiijuiit (IV) ftR'MlifcHtSCfc&BU m 
U. 1 - S^tSJTC'&D. mj&^CDktli, -OCOIS 

i i l <*, r; - n * n >-m^ fc LX^Xi>£<, ± 

K , -fn)+. R*H±, R*R±, R 5 R±. R 6 
ffi-fc. K--R+. K ; n-H±5^tH— TfeJWroTv^T 
L.t < . M(i. I«fflf|t*i58 3~l 1 BtfHBBf&BB^S: 

ivu-iXhR L" .e:*ir ^ L , n # 2 m±<o%£-li s X 
~ -7; 5 i t £ Kft^>£(.±Si *(CH- T'&P&oTV t <t 

tlS^JR l l 1 li'ili! ( A) IS^Wk^ttfc. (B-i)*r 
fLftttJ: •) tbWfrhmfti&'ytc < b i> 1 Bote 

s-vi ( h > > . -fB.ft ( c ) t -%m. 1 =Sr^ L 1 

0 ?n >-fivA- 1 m-uwrtu? i ymsmwm, 

1 mm 1 2 ] jiy<xfl i&-v>li i izszmttu? a y 

l 0 0 0 1 ] 
[ 0 0 0 2 ] 

BHDS 5 8- 1 9 3 0 9#-&fR#j&) Xf l/yt'A 
(4.5.6.7-t- h7t t-n-f >r— /t') y/l-3-T)i,y; 
a U H (#1^1136 1-1 3 0 3 1 4^««H> Srk"** 



tt«*«** < mzz k i*ns>*vo->s . § uz&sm 
Sr»ofeB«^nfl:^!|i) (ffl^gflwifmg 62301 

[0003] i: d*-CHR(C-1f 'J ^7 -f tSMK. 

[0004] ZCr>± 0 %mi<F>t> k . *l/7 ^ V*^vS 
MitL a £ J: 3 ^U7 ^ :^£fflNHtt>tti%tfB*ft 
[0005] 

[^^m^l iokf z>mmi *»Bj{i. a^fewt 

[0006] 

7 4 ym^m%mn. ( a > rta^ ( 1 ) Tm*n&m. 
&mrt&* mmmmm 3-11 m>m^mit-&m 

(A-l)k. (B) (B-l) ^B^B^ft. (B-2) *»r 

(A-i) k^JELT ^^yMiWMi-^t^i: <0%m 
A'<!>m5^< k 1 1 Wcr>it&'W»bfrt 3 %& z\b*: 

[0007] 

[-fk9] 




H— TtB^roTt^tiv^BBB^ 'J^B^, 
iiS^-S- R tlTfiKBB^fr* L . Q 1 -Q 6 W ') 

^ioRjjj:t>'pjii, > izm-x tmKc-'X^xi* 

Zvrimm.?. >^u J /yM=r. ^xalSst 

it^mmm. wm&mm. mm^m. 
a^tfi. 'Jy^ti^ y^fB^^s. w-v-') 

BW±A $ 5V HcB*SL-CBSr®B LT^T t «fcv\ ) 
[0008] *%B8t=«*B 1 *>*U7 -f vfi^ffittB 



DOC ID: <JP2000302810A_J_> 



/ 



!(5) 0 0 0-30 281 0 (P2 00 0-3 OBIS 



$ii& (t£^.tTfE3£ (V ) ^£il&&Efb&!i?Jk*r 
MXk ••• (V) 

I . kli. M^ffil^iWc-rtic-C'*) 0 . XJi. *f&g( 

[0009] *%.Wtz&Z>m l tfo^-u- 7 ^ yit-3- 
fflwei-cti. Htiiea??^Mfi:^(A-i)/j^ TI23; (i- 

[ftl 0] 




~<I-a) 



<3Ji+» A' . A*, Q'~Q 6 , R 7 <i. tHtesJ; ( I ) <n 

A' , A*. Q'-Q 6 . R 7 fcRltgl*£flU mii. 1 

-S-iixSQ 1 — Q e . R 7 <Z>vv$*ftj&»£;, ffilcolEGH^c-g- 
£fil> Q> -Q E . R 7 <7>V i-TfL^k * : fS-^r L-T i J: 

<. Q i m±. <zm±. o.m±. Q*m±. q 5 (§j±, 

Q 6 [§J± . R 7 H±(i2 1 HzH-T' t -> T i «fc 

U nli. MOffilteilfc^C&O. Xti. mfEjS; 
( V) oxklBFt-KUcSrStL, n#2ULb75%£ii, X 

-e^ £ ti & mmnrntm m—x- i> m% -> x \ vt %> x 
[ooio] *%miz$&m2<r)*u7 * >ms 

mtmxiZ. HulEst ( I ) T&SftSBHftT-tf. TIE3S 
(II) fa**i*fcW*4;i:*«»* U\ 
[fcl 1 ] 

R 2 



01) 




vvk*Jg^ Anyyff. Jft-fbfcSS. ^rnlS^-ffc: 
2*£3r«. *7«ir«-ffi. >f 
^vnrWK. 'J>ms, ■y^m^m. y^-^j^ 

[001 l ] *7t. *?ffll! l z{&&m2r)*i'7 4 
[ftl 2] 




(H-a) 



(5£4>. R 1 — R ? (i, bvIBs*; ( I ) COR, RTtmtM 

a. — ocomm.Tiz&tti&w— R 7 <7Hvfita>i:, ah 

coffiflE^F-iw-S-iiti R 1 -R 7 cov v$fu&»fc Ltu 
Tt«fc<, *fcR»R±, R 2 R±, R S P1±, R*|a|±. 
R 5 PI±. R s m±. Rm±liK<<Hz®-X'i>m%:^X 

^xh£<. Mt± . jg^am 3-n &?>a&&RiEc 

ffiiC (V) iOXkHD^Sr*L. ntf2tt±.W%-& 

[0012] *5ftHBt«&Jf53«0^-U7 < yfi^-fflMM 
li, ( a ) Tiest (in) "C^^^SE&^W-f h . 
fflWW^SI 3-11 Sl<7)S^S^^(A-2) t . 

(B) (B-l)tSM<^l. (B-2)W»r/l^S-^A* 
* 5"ffc^B» - is J: t^(B-3) ^^a-fb^-^ (A-2) > MiD L 

4 < k i> l aco^ti t frhtah Z. t Zim b LX ^ 
4. 

[00 13] 
[ ftl 3] 

JM 

4 * 4 



(III) 



(^4>. A'(±, A**?9?f-. -fel^yJH^. 

^/J±^*-R 8 SrWr-i.a«JS : F?r^L. A»ti. B 



DOCID: <JP2000302B10A_J_> 



! ( 6 ) 0 0 0-30281 0 ( P 2 0 0 0 - 3 OBIS 



iBktiisv •» tz m—x- l m% •» x t, & < , ±ie^#s 

ivvjcMFf. ^nyylf. ftfbKSS. ^dIS 

Ai^ftaai. MSrt-ws. ^m-^rn. 

>tciie Lxmmm lx^x t j: v^. ) 

[0014] *J6HBt(5SSS3tf03r^7 * > »^-fflfi4« 
Ttt. ldE3B»ASMk^*(A-2>3&«. Huies^ (III) tft 
* ixS ^t.^ t ItrlSxt ( V ) T'fH $ ix I) &SML-&ft t r 
-ttT ft & *■ l 4 fc OT£> I. £ fc #*? 4 L v n 

[0015] 4 , *»^HtCffiS!S3^U7 -f 
fittttTm* mlB*^ASMfc^BJ(A-2)*». TIES* (III 
-a) X°%kZixhi><r)X°foZ>Zt-hm&lVK 

[ftl4] 



4> 



(III-a) 



(5t4>. A 1 . A 2 . Q'-Q 6 . R 7 Ji, mIEsS (HI) <7) 
A 1 . A 2 . Q 1 — Q 5 , R 7 hlBjt-W.iftSrSL. m{i» 1 
~3<0SSSrC&9, m3&«l!KR«0tS{i, --><?M\Wz 

4ii£ Q> — Q 6 . R 7 <7)^ vftu^fc IX V i> <fc 
<. Q*R±, Q 2 1hI±s Q 3 (5]±, Q i m±. Q 6 R±. 
Q 6 I§)±. R 7 |iI±(±S^(c|5]— T'i^ ; 5r-5T^'Ci>J; 

(V) <^Xk|5jt.ffJ**:StU n**2W±0%&ti, X 

[0016] 4*:. *5HHC«5*JB4<0*U7 >r > 
ffljSi&T'Ji. luIEiS (III) X'tkZtihm&Ttf. TIE 

(IV) -C^$ixl>t>Ot'i54<I tifftt U>. 
[€15] 




(IV) 



All, BSRJSH 5 -. -f^H^. -trb >^. 4 

Mm&m - r* sr*-rsssMT^* t . r 1 ~r 
tnrag. s»£ir*. ***firtr*, -r^-tr*^ u 

[001714*:. *mUz&Z>M4co*l' 7 ^ >fi£ 

a ) T*3 *16 £> <KX'fo hZt #e& L v > . 
HL16] 







7 




-A-.. 


> 


— N"" 


/ m 


i 









(IV -a) 



Aii. BS*E^, -fsr^H^-s ^•yfSrf-, 4 
-R 8 £*^sa3&ii?*T^U R'-R 
8 ii. f(rIE5t (IV) CDPS—RSbffltMMZHl. m 
t±, 1-3 iOfiSrC* 0 , mj&qfiRtfD t # t±. — o<OE 
e^tc^-4ix4R 1 ~R 8 «0V'»m* 1 i: . ffecoffifi^t^ 
4 fit R 1 ~R 8 ?H ^-m*^ *>H^ t T V* T t «fc < , 4 
fc^Rht, R 2 PI±. R 3 P1±. R 4 l»I±s R 5 P1±. R 6 
I5j±. R 7 PI±. R 8 H±tt3>»fcR— X'i>mKc^X^X 

t «t < . Mti s jhw»^ 3-11 mam&&&wtt 

(V) c7)XtPll:.®l*Srgt. n^'2lJUi^ti^i. X 

x'^tL^WL<rm±s.^zm-~xhm^:-r>x^xix 

<. ttzK^lzmSlxmi&f&lXh]:^* ) 

[ o o i s ] *?&mzi%z>*]/y < yn^fmmx'iz. 
mis (a) mz&&ik£ty>t. (B-D^w&mitsw, 

4PA^m{fix4^< t i i n<wte&to ( b ) (cjdx. 

T. tlffe(C) £-&A,X'^Xi>£\.->. 
[0019] ^m^z%l,itV7 x y^M^mi, m 

&£D* otcmmcomLTiz. < yzm^ttdm 

[0020] 

[^hj^hm^®.] wt. *wm*\s? < ynsm 



DOCID: <JP2000302B10A_J_> 



■' ( 7 ) 0 0 0-3028 1 0 ( P 2 0 0 0 - 3 OB IS 



[0021] *i«:s^t^7 < vm&mmmt. 
< a ) imasBteiub&ntt) t . < b ) (b-d 

&«fc£1*J. (B-2) W^T/^S-^A^-df^t^. 8 
«fctf(B-3) «£&Kfl;#Bj(A) tKffitf-f 

tttt& »iaW4*«WWMi-K:o^TlliW-r4 . 
[00 2 21 (A) gj»&«fb^l 

^htih%\ (Vmft&K ik&Wt . TIBst 
( I ) T^il^ffifi^Sr^rLTV^, 
[fLl 7] 




[00231S(I)+, A', A*{±, SV^tH— T*. 

■?» 'J>'^, £7>tiSS£a-R£W^-£>j^IgT£^ 
ft* * -e^t ^OR|3l±{iS^(c(5]-T- 1 H£ -> T 

a, **7«n-wa, -f^s-ws, u^n-ira. tMS 

[0024] MMMZtt. RtsXtfRHi. 7mm,=F. 

^a. T/Hf/l"*-**. TV-u*$sm, T'J-)l + 
T^/US. xxf;H, -f-*x*-r/HE. r$F 
m. A 5 Fa. 7S7I, ^ 5 7a. x;^yxxf^ 
S. X;l*^7*SH«. y77l. -boS, tfyU** 

[00 2 5] ZZX\ 'suyyW^tLXli. 7:>Si. 

mm. mm. 3 vmtfmf tfc. &uwmmt 

Dt/K n-7>yK •YyXf-A', sec-7'f-/K tert-7" 
?-yK JT-^V"^-;!/. n-^.^ri'/^^^JS^^l 
- 3 0 s if £ L < {± 1 - 2 0 tfDE«t4ft4fcti:4H!S«^T 
t— 7K T'J/Mallyl), ^yrn^-y^- 



XDCID: <JP2000302810A_J_> 



ttommm^r %W 2—30. *fiL<J±2~20 ^Egg 

>v% k'mmm=m& 2-30 , * sl<ii2-2o oh 

?n7f/k i'? cKO-f-yl.', > ?cp\.:Jf v-vK 7^7 
>"*-/W=flr 2f ^IWJK-^flbOf 3-30, #Fi L<li3~~2 

In^bk^at: 7i-;k ly&iu. i-y+>v. t7i 

— ;K ?-7i-;L-. 7x+yh!)«/, 7Vh7-t- yp 
&^^J§Mtf*6--3 0. #£L<t±6~2 0f)T 
V— /KaryUaS: F'JyK iso-7°ntA-7xX/K t-7* 
f/l'?!-;!.-, y^f^7x-;K y-t-/f^7i- 
yP=5r k.<F>T)V*)VW®-r 'J -yl a£ 5:* ! flf ^>ix2» . 
[0026] JJEjSJHWcJRSti. *3tMWw?yTZ 

«JK^Scl-3 0, ML<(il-2 0WNnyWtK 

m^imnfctt&mmx'W&ztix ^xt>x<. tztz. 

[ 0 0 2 7 ] SfetSfc, ±ia^t*«»i, ^nl 
3<:^!Haa*: Tyl^3>-=>fa, 7'J-nJfyi. ixf 
>vm. x— x/L^. T>-yUS. ^yP+^v-yl-S, ^y^-Jf 
■^-hS. tKD^-yi, ^.y^df^a, Xyyi-^^* 
^tcW^if^K**** : 7571. 4 S y». T i V 
S Kl, tb'7y71. h K^V/i, -hn 
-hDVi, y77l. ^y>r/S. iyT>-iSX 
X^l^S, 7;y71, y'7/I, 7iylA ! 7y^- 

>im. yt:7-^Mt'W*7Stt 
ffi; ^yP777°hS, j-j-zzXy-Jim. yt^XXfrt' 

a, ry^y^^-a. ru-ypf-^a, f-^-r^a. 
f-Tj-x-^yua, ^^rv^xxryua, -fy-f-rv 
igx^-ryi-a, xyi.-*xx7,T^a, xy^xTSF 

a. ^^jvif^^tvm. zjtttifvx^^ti-m. xiv 

rha. xyV^x/wa. X/l/7-fX/H. 7.yl 7x— /ta 
Zcb'O-i^V^m: *A7 4 Fa. *7.*uyta, f- 

Lft^Tt in. 

[0 0 28] ^tL^O')*>. ^{Z, y-f-yl", Xf-A^ n- 

rntvb, 4y7*utr/K n-7'f-yi-. -fyrf-yi-. sec- 
7'^-yP, t-7'f-yl'. ^^-^>^-yl'. ri-'N.df >yU^i;"iO^ 

«^fic i-30. if * l < li l -2 o nmrnvtztzix 

■ftm$.<7)T)V*)Vm ; 7i-'k 7^7^. t'7i- 

yL'. s—v^~tv. 7x7->-FUyK 7yh7-fexK- 
fc7)^^Iit6-3 0. ifiL<ti6-2 O^JT'J- 
/La: I^lb«7'j-;H(:./Nnyylf. Dt3RJS^& 
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1 — 3 0 , jff i I < li 1 — 2 0 <DT)V*tVm±tz\iTi\s 
zi*i,-m. MSfi(6~3 0, «Fib<li6~2 0O 
T 'J ->t«43ttt T 'J — o v-SSr £T<7)flBft& # 1 ~ 5 x 

[00 29] ^nlR5fclL£1*8£4: LTti. fn- 
/K t° U yy. h° >J 5 *7U >\ h 'J T*Jv+£\L 

-^7 iV5Srif^*Wft^-firt:ifw»3£. *J itfifi 

£ L < Ji 1 ~~ 2 0 c^T/U^/PS, T/t-adf i/WZHvM 

[00 30] R*J XT/TV 1 LXniZti&Wffbttftii* 

t IX PIS t £ i <r> t filW.<o i> <7)ifim? toixh . 
[003 1]^ LTIi, ^ 'J^S. ^n^f 

XfAy 'J ;K y"7 x — ;l-^ fVP v U /K h'J7x -/W 
y-"J/y. y^W^i-^y'J/K ^7 ^/l-t-T^/U 

V>'2jS(f £>ft.&. CfLA,C7)4 J "C{±, y-^yy-'J/K y-'y 
•f-;yy'J/K M)y^-/to'>J/K x?-/Wy-'J7K yif 
/l/Sy'J/y. hUxf-/yy-'J/K yVf/l-^i-^yy 
;u . h'j7x -;i y- 'J if AW i U \ #(c HJ y f- 

/yy-'J/K h'JXf a-y'J^, f^i-il-y^k Sy 
yf^7xx;y^y/y;&>lff£ LV\ M-fb*»KM^o^ 

[00 32] SClfKl^ltRlDi^R^WICo 

tvc, Bate*rstf>3-&. r>y 

3^f^Si:fC{i, yh*^ xt-*y, n-7"n--K4f 
^ ^V7D^y. n-7>^y\ -iV7>^y. tert 
-yh*is%Ztf. T'J-O^ylhUii, 7iA 
jy. a.^-y^f/^x./Jfy. 2,4,6-h'J^f/l/7x7 
^^t'^, Ty/Hhttti. */y5/y«. T-te^-/l 
O-VMyl-S, p-^Dn^y/^H. p-y 

^>v^ n-mKcty/K ^.x^mtLxit. r-tw 

y ^y r7nn 7 x 7 =*f y-^y^x/yfti; 

[0033] Wm'kli&n? *>, 75 LTti. T 
-b >• 7 5 F , N-7 fVl-7-te h 7 5 K . N-y< f;Ky XT 
5^i:"*\ TSy-Sb LTfi. y^f^TSy, Xf- 
/^f-/UTS/. y-7xX/kT5 73r£:'#\ A 5 
LTIi, 7-bM 5 h\ O 5 F&>7A -Y 5 7* 
fc LT(i, 7f-/M 57. xf-;W 57. 7*ne;M 5 



7 , 7>;y 4 5 7 , 7 x x ;l 4 5 7 & £ L < CTtf 
[0034] -f 9 *> . TA^^-f-^Xt L 

yy>f /t'-fsl-, 7 ^)Vtti])\,tf--)V, 7 x x/Uf-^-^ 
yi/^x/k^-vY/. X)V*y3-Xr->i'&b LXli. xiv-fc 
ym**)V. xiv^ym^iv. x/i-*yiS7xx/i,& 
ZtiK x^yrSKli Ltli. 7x-;w;Wy7 
5 h\ N-7 "f-ll-XlVib > T 5 H . N-^f;kp-I-^xy 

[0 03 5] RiD«tt/R 7 tt, Ztlb<?)3-h0>2mW± 

<?>&. m 1 Kiwm-tz&wm^zmzLxmmm. 

&&&LX^X& «fc< . ^ix^^SJi^ ^>t3gm*«r* 

[0036] 4^ffl(ctt^)Kl <^S^E<b-^1%{±. hb 
^ ( I ) ■CIlS^S'fc^WkTffi* (V) x-mzixz 

&m\t&mt &Km$itxnt>ti& hcox°$> zztmi 

MXk •■■ (V) 

[oo3?]S(v) Mummmmms-i imv> 

U if*L<{±3~l 0ft (3ft(Cti7>^7-f Kt* 

8-1 0ft<50^«IE^T'$> 0 . t < ii4ft«* 

«JS-?t:*S. ftfltWtli. x*r>WJ** A v hVV 
A. 7y?7-YF, f-^^. y>3X7A. y^7X'7 

A, r?./s/l ny'7A, ^^iy'^A^t'-C' 

y>a-7i. A7X<7A, VN'-ty?!?-^ X^7", 
i^, 3^SVl-h, XvT-ZV-. ArX7A. ny- 

;1,tX7A, oSy'7A. : J^2»tc^X'fy 0 . # 

t. 

[0038] kli. McOflBRSjBfc-riXrifeO, 
Kti0~5. »4 L<{41-4. J:0«fiL<(il~3 

-Y^^^ffi, 

nm. ^omM^mmm. ^x 
[0039] ^oyyjsfatii. 7 7*. 
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mm?) ^tmf htit . mmza. **tv, if 

^HtSWfflfttfS — S 0Wy ?o7/^;H ; t— 
7'a^~/k ly^O^vf-fc— /^t'OT;^- /PS : < 

/k h »J;<-?-/l/7x— /k IW'7i^/P, 7°ob7l-7 

x — /k t'7x-;k -?-7f-/k ;<f-A-^7f7k 7>- 
h V /k 7ity h 'J ^t'wr'J -A*firif* t #H t fc 
ft-Stf, <rft^tcl®5t$ii&i>W.t±&^ 4£. Zix 

h<7)®i\t*mmz\±^ ^y>'\tmty\m. mfotmza 

HtSMfflRtfl^ 2 0<0teW*T4U\ 
[0040] 4*. ^oSisfrffc^iftKSfc LTti. 15 
IEsC ( I ) ORiiilXR7T-0iJ^L^i,Oi:|5l«c7)t(7) 

[oo4i] mm^mt lxi±. mitt ( i > <or*j 

mzi±, t Fn^fyl ; ^ b*is. Xh^fy, 7'0^ 
yh^r^^fc'COT^n^^a ; 7x7*y, .X^A- 
7x7=fy. yVf;P7x7Jfy, t7hJfy^fcW 
U— n=Sfi^S ; 7i- 7x-;Hh^y5r 

[0042] AXI^mt LTli. fyfExt; ( I ) (7)R 
fcfWcii , .y f;t-x;p 7 * b . b>)7 ;M"OyX y y 

Z.fV7if&— K 7x-A-X^7t^-h, ^yy/l/X 

;^y-tfyx;i/7 * 7— h . y/U^aKy-izyx 

h . 7x-/i/7^7 -f I- . ^y s JjuxfUy 4 * 

— k p-NPxyx;P7-f*-h < h 'J.Xfrt^y-fcf 
y^/i 7 * 4— h . ^.y^yfi ^n^yAfy x/iy i * 

- b%£<7)X>V7 -(^-M; 7/Mf/k*-:t2£ ; T'J — 

[0043] t bT**W«Ctt. WiEsS 

( I ) 03Rt>J:tf-R 7 T'M^L^:t^)2:mR^t^)A t P 
If 6*U ftflsffjlcii . 7571;^ f/l^T 5 7 . * 
/UT$y, yXf/l/75/. S^ntf/UTS A yVf 

7x-;PT5y. y7x^75 7, W))VT 
5 y . yf7f^75y. ^WxX /l/T S >"5r fc'tf) 
T 'J -;u-T 5 y*4fcttTrt'<*fl'7 *)—)VT 5 yS&i: 



[0044] LTAfrtilCtt. B R' 

Anyyif^f) AWbixS, 'Jyt 
WKi: l-Cftfls&ty-W:, h Wfy^X7 >\ h 'J 7" 
f/^7x 7-ry, hi) i-y D^^f >>i*7. y a >tc 

h U T 1^)1-^7.7 4 >£s : h 0 7xXW77 4 >\ 
h 0 b 0)1^-7. 7 i >'%ZC0 b '.) T 'J —)Vib7.7 < V 
ffi; *^-)V-fc7,7 r 4 K Xf^*X7r-f h, 7x- 
/L^7,7t-^ h^Ti:'^7x7T^ htt (^7^ K 

s> ; *7.*>-igK ; *X7 ymm%£&mft>nz 

tf. Ztit>lzmj£Zti&i><7)X°lt%:^. 
[0045]^ «-irW*i: LTfi*W(C(±. mitt 
( I ) <7)R&J:V : RTX'ffl^Ltzi><7)kfflm?>i>c7)i) s m 
tft>ix. M#&JlZi±^ 7xayj;k i^7i— 
t\>, h'J^f/l'y'J^. MJXf-;l'>-'J/K MJ7'of 
;l -is b V /7n^y^y <J)U, b V 7x— 

U;K ><fA-y7xX;l,yiJ)P, Mlh'J^'J^. h 
U -t 7 +IV is V lV*z K<r>mi^WM is V )i m : b >) X 
>■ V ^x-f/^ ¥<7)ffltAiWMj&i<' 0 )Vx.-y-tV 
S ; bO X J-)l >- V)b* ^)V^t'cr>7-^ %&&T)V*>V 

[0046] y)W7-^^^mt LTJi, mitt 

[0047] XXGHmt IXI±. mitt ( I ) i0R±J 
J:t^R 7 -C0iJ^L3ttiOi:PI«£O^cO36^{f <^ix, i 0 

[0048] ^uyy^Mt LXM&ttlzli. p 
F 6 . BF 4 ^ri:i07-y^-i-*S. C10 4 . SbCl^f 

«o«s*ip«. i o 4 %t'<7)3 vm&Gmtfmf t>ixh 

[0049] 7^$X7AMSt ttft^WWi. A 
1R' 4 (R'ti**. 7;K^I. SffilttUtJiV'' 

Zixh tzmm $ it h i> <r)X'ki& ^ ^ . 
[ 0 0 5 0 ] 3r&, k#2fcJLb7>%£*i. X-C^$^^> 

ixh ^m.om\i~K^z^; LXJ%*B&. I X h 4 

[0051] mfie^ ( i ) xmzixhit&mtmtt 

(V) T*§i-tl.^Jl-fl:^fcOKJE73Sii, T#(2fJRB 

m&x"CDfcm^mmKm%t'cDX&frmft>ix&, 

[0052] ^WRlzfahWil flWBB^Wk^Hlli. 4 
fc. Tiest (i-a) t'^$ixl>^«!l-ej>l>^<b^4 

[ftlS] 
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h, ttz. A'-M, A*---MI4HRWt2l4A». A 2 *; 

A 2 *rirt>» 5 fra£HhP9££-£ LT u 
t». ) 

[0 0 5 3] 3$ d-a) +s A» . A 2 „ Qi~Q<\ R 
7 U\ HUlK ( I ) <T)AK A 2 . Qi— Q6. R'tlSJtS: 

ffl*ca*h L<(i:i~3, §^{c»iL<{ii- 
2<Z>SSrr**. maWfifcZMItti. — otfJEGmc** 

& Q 1 —Q 6 , R 7 iO^-TttJ&^i: LX v i i < . 
Q 1 |S]±, Q 2 PI±. Q 3 |5l±. Q 4 (5]±, Q 5 R±. Q e |S] 

[ o o 5 4 ] m« , mmmmms^ i i mcym^mm 

=F**L. ftttftfcti. HulEst (V) c7)MT«L^i. 
CO i: Btt& fc^SHf ^5 . X{i . ( V ) <nx 

2 jjLh^*^i . x-C'* § ft h mmcomizm >izm-x 
\, nzm& ixmzwtft i x i> x c \ 




[0055] MlSi^ (I-a) T-»^ft^»# 

3-1 lft^MfARH^-CftO, ftfW'ilt IXlixij 

n^A. a7^a, ./^-y^A. —*y\ 9V9 
/K ?nA. ^D7*t>\ 9>?'x^r>\ -?>tf>\ v 
-^A, ft. rt^f— >?A. oi^A, — >v>- 

5^y>f H, ^a^>>A s /\7— *>A, 

-Xy\ 9VfiV. #L ZJJsfUh. -v? 
;W, Af-^A. Oi^A, ^^A&trT'&O, «t 

^ A& iff* 0 . 4f C»* I < 9 * ^ 3-? 
A. /\7—*?JLXhh» 

[0056] Xli, CI, BrfcOA\nyy. £>L<f4 
ct)XU^\. x«|,Wli cix4»{i|3]t: 

[00 57] n(i. AKMO«Rfc: «fc 9i&E§ftS . W 

2flf^ST-{4, n = 0, 3fI^JRT14n = 1 4tt 
■&MX'\Z n = 2. 5 « n = 3 i: 4' 5 . AttPT 
i(IV)^^-{4. n = 2t^0, Zr(IV)£0*I^(4. n = 

2t%<9. Hf(IV)CD^{4, n = 2J:«, M 
Smnm^. Meii^^;PX, Etiixf.;H, iP 

rJi i -7°OtVPS. tBulltert -7'f-'l--*. P 

[0058] 
[ftl9] 
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5J, 



Ph 




Ph 
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[00 59] JbEflfcasV vC , Mat^nJi^il^ilBtlfe 
LfcK«*€-J*ot WX'h *) . ffig$&R?& Z\ b (z£ *)M 
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[ 0 0 6 4 ] 5% ( II ) 4>. Ri—R^is SV^fcH— -Cti 

-»>.iJrtr*. £fctixX£«£*RU fulfil ( I ) 
ORiJitXR 7 fcHtt>^>*«*t _ 4ifc** , C**. R 1 
~R 7 (is -I ix £<Z>5*>0>2 flULhDS . If? 4 L < tiRS 

y<7mMJ?i%t$mt*wm?:B$L ix ^x^x 

< . ztihrMli.ZbtzWi&MttLX^XhXiK 
[0065] *WRlZ&hWi2<7>m&±Wfc& t Mi.. m 
8E* (ID T*3*i.*fl^»i:*fies ( V) Tfl*ix£ 

±m\t^ k £ RJE $ itX t# £>ix & t <nTh h Z. k i>m 
4U>, fiHEsS (V) com, xoSttWfcowcJi, _h 
IBLfc fc^fclSWKfc § - =Sr* - 

k # 2 tJLhco±§£l±. XT**£:h.&1fffr<7>»iSvH;:PI 
-■CfcJWr^TWt t «t < s £ X X5f § ixS 

[00661 B?f£5C (ID "CIS ix & VCa^fi kmi££, 
(V) trf5Six&&SWfcS*ftk*>RJEfr®±. «ft»JRB 

[0067] *»BHfcHS4SiS 2 <?>3Iff£ SMk^ftJi , 4 
fc. TI£sS (H-a) f^S*t&'ft:^«rC*i>ii:**ff* 
to. 
Ht2 5] 

R 2 




- (II-a) 



< ±&tz& or n ■ • • • ms&w&& tr o& z k & &t 

4£. N-WL N---MWHRWt:«ffi*i:&8S^*S^ 

t-Ci^S*6\t£tr. ) 
[00 68] 5t (II-a) 4>» R 1 ~R 7 Ji, flUEst ( I ) 
OR. R7fcHt»fc**bU 
ixl> . rati. 1 - 6 *>»Cfc 9 , *?4 L <(i 1 ~ 3 . 
SfeCffiL<lil~2 <0BE»T*> * . m mm?) k & 
-o<7)Effi : FK:*4ii*R , --R 7 <o^'«i*»k. fill 



WffifiHF-lc-£4it4 R 1 ^ ixfr k L "C v > 
Tti<. 4fcR»H±. R 2 P1±- R 3 P3±. R 4 PJ±. 
R 5 [i]±. R 6 |h]±, R 7 RI±JiSW::|S]— XhmKc^X 

[0069] m{±, mmmmms— 1 1 K^a^^KR 

•?£*U ftf^JiciiHule^ (V) fOM"CW^t*:fctf> 
kRIi^t^W^ix?., X(i, pfSit; (V) OXk 

(±1-4. J:0»4L<(il~3i50SESfcT- t f)«.. n*«2 

imwz&isixmmtfLLxi* x^. 

[0070] HTfc, B5IS^ (H-a) T'«$fL^»^fM 

3-1 lm^mffmw^xfiO . mfamkixizxti 

n^^A, y\7-<7A. A'-^^A, -:*7\ 

o3>'>>A, 

0»*t<t4s yW^')A < yx7-^A, 

W^ifX-h 0 , mziff 4 L < ti^-? y , ^a-^ 

)\7—*?J*X'foh<, 
[007 1] X{±, CUB rf»ANOt'>\ t L <{± 

[0072] nii s ASMCDfflffiSctCj; O^^ixl.. m 

2aw^yr-7r >ift6« AKcts^- 1 x o I. « 

^ . 2 flS^ET-« . n = 0 . 3 W^MT'ti n = 1 . 4 ffi 
&mX'li n = 2 . 5 fflfi n = 3 k * S . A«6*T 

i<IV)?)*&£-Uu n = 2k^r0. Zr(IV)£7)*I^{i. n = 

2k4"0, Hf(IV)(7)ii-^{i, n=2t^. 4fc. ft 
^C0CT*:4>. Meii^f-^S, EttiXf-H-S. IP 

r{± i -rntVl^S. tButitert -7"^^S, P 

[007 3] 
[ft2 6] 
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[0077] *mi-cm\.->hti&m3cr>w&&mtt.-&fa 

ii. Titt (in) T*5*i&EfiH t *irLTV**. 
[ its o ] 

[007S] AMi, it«JH\ -b 

IK ( I ) WR#±tfR 7 4:Htt>o£WiH-ft,l4:tf« 



fctt . SIRENS: t'^ST* £frK{bK««?*ffM L 

[0079] ^mizi^mscomf^m-it^m. us 
15^ din vmzti&^wtTitt (v) x-m^tt 

«F£U*. iiufEtt (V) c?)M. xwJUWHfcowtli. 

±el/> l commute bwzmfzz t wx-z h . & 

ti, k*i2W±0^i±, XT«*$iX&1gf&G9»i:5^ 

[ 0 0 S 0 ] Mlfi^ (HI) t'^^ix-g) ft^h mib^: 
(V) ^&S#U&«fc^fc«R*e#aiUU *MaWR 

[0081 ] *36BBCffiSiB3»^^SMt-SflJ{±, 4 
fc. TtE3$ (IH-a) TaSftSfc^re&S^fctflff 
4LV>„ 

Hfc3 1 ] 



IDOCID: <JP2000302810A__J_> 



(SL 7) )00-302S10 (P2000-301I8 



v 



(III-a) 



( JbSCtj^TA 1 ■ • • • M . A 2 — MtiKtia^- L T v > 

«wciiA». a 2 b±mw.=r^r^^-tif. immiz 

[00 82] 3t (III-a) A», A*, Q'-Q 6 . R 7 
tit. mlEft (HI) <OA>. A 2 . Q'~~Q S . RTtmtM. 

Q'!5]±. Q 2 |ll±, Q 3 (SI±. Q«H±. Q 5 (31±. Q 6 |3] 

[0083] M{±, JSIJfflSSjgss - 1 1 8|t03^&M 
72:^ U ftf*Wtc(ilfifS5fc (v) mix-m^tfzLcD 

J41--4, «t l )»SL<(±l-3^|ScT'fe-g>. n**2 
•5'CtS4-3T^'CtJ:<, £fcX-eip$*lS«Rtf>£ 



7 K, 



(YY> 



[ 0 0 S 4 3 lUTC' , milS^ ( 1 1 l-a ) 
t<0TI4*V\ TKRHeffifcfeV^TMJMHIWMS 

ss3- 1 1 Koas^jwm^-cft o , mfomt ltu* 

HjyWJ*. 7y^^K. 5> 

A7^A. /Nfy^i. — Tj-r, 

-^A, /HrC^A, Dj^A, --••/>■ 

y>?JA h\ f-*>\ v\7— >>A, A 

[0 085] Xli, C 1 . B r3§E<7VNoy>\ t, L < ti 
^-eJi^u. ±tz. X«SJ^Ii CixA»(4|5|t 

[0 086] n(4. &KM<7)«»fc:«J:')fcjE3ft.$. 
Hi. 2li^JRT1±. n = 2, 30^JKT1in = 3» 4 
W&JiSTli n - 4 . 5 flff&JST'li n = 5 > & h , 
Ti(IV)T'{4n = 4i:^:0, Zr(IV)T'(in = 4 . Hf(I 
V)fiin = 4, Co(II)f{in = 2. Fe(II)-Cttn = 
2. Rh(II)Tttn = 2. Ni(II)T(in = 2 . Pd(II) 
T1in = 2T'J>i., J ft-gftOffiCTiK MeliXf 

)Vm. E t{±Xf-./l,-S, iPrlii -7°ntf;PS, t B 
ulitert-W'I, Phli7xZiH*^t. 

[0087] 
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[00!) o ] iK. ( iv ) rK All. igfRJI^P. 4 ^M. 
-f. -trUXJii-f, ifctifg-S-S-R^W-fSSaRliFf 
2rT<i- R' : t.t. Sv ^clsl-f iS^oT^Tlxt 
v>*=FW£7\ 'nd^>JS^. ©HbfcsRX. ^T-vM&it 

swm. ®M&-m. mm&*m. *<?mi**m. < 
*^*tr*. 'J>*#s. ^-<5g^-w*» 

Stim. 4£{&*X*#36*ii?U lulSst ( I ) <7)R.& 
J: t< R 7 c R t W>* f«l*jrf S - i: •§> . R 1 — R « 
14. ^fu-^:):i*^)2ffll:JUiC7)S. #4 L<t4FJStW> 
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3 *> . 1- 'J T/W^f /I'TA' S-^A. h U > ? o T/l^/W 

5 -*7&fiWt L < . t#cc mm ?-/i/7*/P 5-^7 

A . Ml X^-A-T 5 -»7 A % h 'J V ;7>/UT/U- s - 
*?J>1)mt U wit 1 8«ttT-£ fcii 2 HfcLbH 

[0151] JJWU: 3$: (B-2) W^T^i-^ATf^ 

^ft^aui. i wm?t Jt« 2 atLtaA^-t is^ 

[0 1 5 23 (B-3) H#gjbtMA) fcKELT4 ?T 

* yttiBfc-? h (B-3) <WT» n*y<w* 



(A) 



t&mLzj*ytt&mm-&ik-&foT'$>&. 

[0153] ^coi: 0 Wt&Vmb LT(i. ftBBT 1 - 5 
0 19 5 0#&«, 1-50203 6^fS. # 

3-17900 5^m. WPFP3 - 1 7 9 0 0 6 
^■&fg, #H¥3 - 2 0 7 7 0 S^Wi. »BH¥3 - 2 
0 7 7 0 USP-532110 6 £15 

is^hxk, ^^ymt^m. x^yikgm&z. 

[0154] IftWtli, ;M LXii. B R 

y 7/M-a#o y , h'j7i -/W^o y . h'jx (4-7 

WD7x-;H #U>\ hUX (3,5-y7/W07i 
- ;p ) tf" u y, h 'J x { 4- 7 A-^-n^ 7 x — A- ) # 
a >\ b U x ( y ? 7 /l a 7 x -'t- ) #a >\ M 
7, (p-f'J;P)^Dy, h'jx(o-h'J;l/)t:ny. h 

[0 15 5] 4*yiW*ymt&fat LTtt. 
tt'Tie-*^ (vi) -c«§ii-S»-fL^i*^f4»n^o 
[-(1:4 6 ] 



R°'Ff"— 9— n" (vi) 

R 65 

*y~*?2>.jjtty^ t y =£-17 y. 

h. R 62 ~R 65 {i, 5^>tc|H|-t'iP ; 5:'.>-C^-ri>ct«" 

[oi56] fuie^/i ^-^A^f-^v -fc i xmfamz 

7X-/1-) ^A^-^A^^-jj-y. h'J (WfyP7x 
-/i ) ft!VX~^J*ti+*ytcb^=W8i*}>l'rf.-*72± 
y& Zfrmfhtiz * Bifieryt— *? y 
t LXMfomzii. h otf-iUTy^-^J+Xri-j-y. 
h u xf-;i-r > »7 J±titty . 1- >j 7°u e/iryt 
x«7A77-f-^>\ h'j/wy^-^f-^y, b 

'J (n-7"-f^) Ty*-*7J+A**y%:¥cr)hVTH<* 
iVTy^~^M,tj^y ; N.N-^^^/L'T— U— >7A# 
f-^-y. N,N-y'xf;17nj-7A*fty, N.N-2.4. 

6-^y^^< ^)VT—>) -VJ+fi+jryftb'CM.ti-iSTfi' 
ix)VT—^—^.Uti^^y -, M y7Df;H 7^ 
-7A*f^y. ^> -^a^Jf y;P7yt- <7A77^-7f 

[0157] H?ie^X^-T7A^^y> LT*#Wfc 
(4, h'j7x-Ua*-7Mf*y, hU (^^ 

x;i ) ^X^x<7A^^y^ifco h U T — ;l^J?X* 

[ 0 1 5 S ] R 61 > LT(4. Art'^7A^f^y. T 

- «7 A^^y^r i L < . h 'J 7 x 
f] tVif-— 'J2±J3l-*y.W.)l- i J*1-)lT—>)~' x 7M>ftj- 
*y\ N.N- i?x.+>VT -'J-7i * f-^r y AW ^ L k > . 

[0159] Tj-y-fb^f *y&itSWb lx . 1- y 

T/l-df/l^B^ry^x^Aia. N.N-yTyK^T-'J x 
r7Aifi s ^W/l-r^- ^AiS, MJTU-^ 
7 .^r ->7Ag5: if t*tf hixh . 
[0160] h UT^^/UM^Ty^x^jUSi: Ltft 
W9CU1. tiitfb , JXf;l.7>-t-7Af b5 (7 
x^W jf^m. h'jroWT^-^Aff? (7 
x-a-) *>7S, MJ (n-7>yl) T/t-^Afl^ 
(7x-/H h'JXf^7>t-7AfF7 
(p-h'J/1) *-7S. b'J^f/l'T/x-^Af h7 
(o-M);P) Tt^fR. h\) (n-7'j-)U) Ty^—^AT 

\-y (^y;7/^o7x-;H ^^fg, MJ^ntVP 

7>^-7if f7 (o,p-^f^7x-^) ttM, 
h'J (n-7'^-;l ) 77t-')Afb7 ( ni,ni-> : >< f-;L-7 
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(i-l-'i-'H t i"? * *"l >x-~/l ) tf^SL F'J (n-7* 

7 --'l 1 I i* . i ') w.-7-F/L) ry^^Af h 

[o i <• i 3 v\-- -*a -vH r;* y^Afik LTftft 
FtyKi. : /.i:v W Xt/IT— U— Wfb5 (7 
) .r^,! N. W 'Xf/IT^ 'J — ^T F 7 (7 

tF~v i^T-'t - :t £j&Wf £>il&* >'T;U^r 
;17*> t--^: i« : » T MJfcMCKA. fckitf^ (1-7° 

nt'/l) V; t I* f^^7/WD7i- 

It-) "'i7--.«-> /lT>^zWfb5 (7 

x— /I ) * r ''4 ; v«t .*.Ji£ 
[0 16 23 f t; ftf 't>\±it£mtLX. F 

7. ? 7ll -f r? ' T a. :-H ) -T' U — F . 7xD-t^ 

Af F 7 < a O * 'I tn^xliU F . F U 7 

x— Mill**—": .'w ?7 x -/iy^n^i/i- 
/tigf*, N.N-> x + u v :: | i::^Ay^7x^y? 
u^>*>x- air.lt. h3ilA(vn ) ifcli (vin ) 
ii & * r *> 4. (L . rV J =V r t W^iil, . 

[01633 

[ft4 7l 

/ ^\ 

H<Kl20) y 3 ; {^} ) (VII) 

[ft4 8] 

fNia B [ \ & (vni) 

[0164] K-7 y (LiVft i L "C HrfcWCfcL t us 
"rijftyv (14) : tT* .'. h 1 J (n-7>/F) T>'*x 
^7^3 /T*"U-F. t*X C F'J (n-7>^) T>'*- 
^A] r*?KW- I- - ti X £ 1- 'J (n-7W) T>'*- 
»7A) ^>-7V/.ia-l-. b'x [h'J (n-Tr/l) T>' 
qE-*/\ZO FT#;fa-F, b'XCb'J (n-7"f7H T 
>^-^]f^f/npf*;Kl/-fs txCF'J (ii- 
7>/l) T^*-^! Kfyy^noFf^^V-h^ 
if^OT— -^>^a: F'J (n- 7-7-/1) TV*— *>AtfX 

( Kf*^W f ; '7 < F V'rfj^v-V) n^FRfi 

(III), tT*0'.' (n-V^/l ) T>'*-^iO 

( Kf* A> f l ; " r M F Ft#*U-- F ) — vTMBSBl 
( I iDSrifW&B*^ > t~ *y«*=5rif ^Wfeft 



6o 

M£4-X)l^S+#y> (14). l.3ris#)W<Si*7lii 
7/(13), 6,9->'7>;Ua<t^*'^> (14). Ff 
7>7N-f H9>f F-l-7x^/H,3- ^/PAVtiK? 
>\ Ff ^'W F7-f F-l-^T/t-13-^^yW ^V^-tK 
*?Viri}>\4 F5^f K-1.3->'^^-l, 3-^/1^ 
AVt^y, 7,8-y*/^^>f*^7> (13) . 
2.7-S/*;W^>t^#7>' (13). 0>t#7W F 
5 F-7, S-> ; ^< 8-^**^^ >'T^ ^7>, F 

tt^.'W F^-f F-li-^^-2J-^;u^^>r*^ 

77, FU (n-W) r^-^W-A/WN'f**!/ 
— F s F'J (n-7'f^) T^^^Al-^^A^yf^ 
#V-F. F'J (n-/f;P)7y ; t- T )Al-^^Ff 
#;ftV-F. FU (n-yf/^Ty^Al-FU^f 
;Pi/U;kl^^^**V-F, F'J (n-7'T/U)T 
>^ ^^A7"o^-H;W^Ff*t^' - F , F'J (n- 
7>;V) T^^^^M/W^iKWh (14). 

f i j (n-7T^) ry^-^M-^^^^i/^ f 

(12). F D (n-7'T;U) TV^-*72±l-f3)Vr\*?V 

irttiSV—Y (13) . FU (n-7>;F) 

7,S-^;^ant>>^#Ix-F (12). F 'J (ti-7't 

;P) 7y^-^A2,9-y*^^yf**V-F (1 
2) . FU (^f/Wr^WFf^WH?^ 
F-8-^t;U-7,9->-/>;Wn7> t*^V— F . F U (n- 
7't^F) ry^-^A^yf*^W Y=y4 F-8- xf;p 

-73-^^^>T*^^-F. F'J (n-7'T/l-) T 
y^z^^yf^'N-f F7-f F-8- 7't^-7,9-^ 

/w^yfA^-F, F'J (n-rw) ry^^A 
*?Viril>\4 F'7-^t F-s- ry./H^-y^/wwyf 

*^V- F. F'J <n-7'T/H TV^— *?2±*7 V"Ti3>\ 

4 H5>f F-9- F 'J ^ f;l^y U ;P-7. 8- /W <^ > r * 

f. f u (n-T'f /i/) ry^-^^yf^w 

F 5 >f F -4 . 6- v 7"n? ^t-7- %)W\*7> F^Sri: 

[0166] F 'J (n-7'^W) Ty^t^tX ( 7^ 
/\>f K7>f F-1,3-xWn7+^F) rm*;UFK 
©(III). F U (n-^Hm-WtxOyf 
Xr^W F'7-f F-7. 8- ^/7n7N7>r^^V--F ) $kM 

5 (HO. F'J (n-T'f-A ) T>'*-^AtX (^>'T 
7^VA>f t^H' F-7, 8- >^;W^yf**V-F) 

FlStS (III). F'J (n-^f/l-) T/t^^AtX 
(^yf*^W F7>f F-7, 8- y^^^yf**'!/- 
h) -?$r;HJ« Ullh F'J (ti-7't/I) T>*-^ 
Ab\X (^yf*A-i F^-f F-7.S- itfiJW^yTfi 
F) Ifl^g (III), F'J (ii-7't;^) t>*-^ 
Af7. F7-f F-7, 8- ^/W^yf* 

^U- F) ^ffiiS(III). F'J (ri-7'T/l') ry^- 1 ) 
jUtl'X F'7^ F-7, 8- >^-f/l/-7.8- 

A<^> yf* tfV- F ) KSttf (III). F 'J ( rr7*T^ ) 
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7*> t-^Ah'X (y-F'W VyA F-7,8- WfA- 

-f K^ -f F-7.S- i/iDVf^l/^riiiZXs—Y) 3/v^F 
fi'^ii (III) , h 'J X t 1- U <n-7>/l--) T^-^AD 
t'X ( *i>*rfi>\4 FiM l*-7- tf/W^yrtfda- 
F) ^nAfiJta (HI). b'X CF'J (n-7>*) r>t 
:-r^A.l fx C7>"f#-'vf F^W F-7- #/U><»7>x 
//da - 1- ) v> //>S§Ja (IV) . fx C I- V (n-7> 
/i ) r> fx O^tj&'W Y-v-i F-7- # 

/l '<»7 > -/-V/da — h ) 3A*hBS ( III) . t*X C h 

•J (II- V^/l ) 7'>^-r>jU5 h'X (*?V=Tt)>sA F5 

< F-7- ^^'Vy-r^da-M -yTvUgJl (IV) 

[0 1 (.7) ^va*'J(L$-ftti. y-fi£. y>\ 

> . y n ■? - . t « L L < (ill* 1 htuZtWFrk. '< 
->-> '•;.'.. -*7, t'j7r>'feJ:^^^f>'K 

/>-»-•, >fis. •) > -d-7is. 

/ * 1 J 7-r ; -fit . ') > t U 7'fyi. f - y >-^& 0 ~fry 

fits . y*t v y t •> 7 •? >is. tit y 7"y>fi£, 0 

7"-r>fi$. ')> ?> yx^r>fi£. ¥)V-ZJ 9>77^V 
Os. *S?> y*-*'->fiS. 'J ytU^KAf i^BL »J> 
> oS. Y)V~?J 9 >y'x Y)<&W 

> fitS . 'J/t'l 7 I- ? > 7'X F' <"F l^SL T-'^yt 

•j 7' f > 7 z i- ' i-)-^ ; y|S. 'J >t 0 7" K y y/xf 
>fitL 'J > t')7 >':=..* 7lg, dil^i&^S. CT^HT 
WWniAWI afiEifctillaBe^ftE. AffcffJCti. U 
XWJx. /l^tV^A, -fe^7 

[0 1 68] 'sorntff'Jfl^fltfJilM YdflMtllrfti: 

Hi; > *ff S & ljE<0 -t ') & (B-3) 4 * wiM jj-y 
ttfL Stoli . 1 HMUkTi fcii 2 afcLbffla^T ffi* > 

[0169] itz. *»fflfc:fR*#i'7 -f >a^-fflte^ 

ti. wKSfi^efli-^M (A) . (B-i)*is^a-fb^ 

ft i *> ft (t-&«!*»'5>jHfcrit4* ,3 Sr< ttl»<0 
f* (C ) *Hi^Z>Z ti>X'*&« 

[017 o ] j eras 

c^f; "feanait^nik lt(a. ^ii®fis-fb%, inss-ft 

ft. tt±. tt±l£fti^H'f ^>-3SmttH^ft^ft^t 



[0171] ■zummimt ix . *«cwctis i 

C) 2 . A1,CV MgO. ZrO. Ti0 2 . B,0 3 . C 
aO, ZnO s BaO, ThO^t'. ttziiZiX^^ 

■tzXylh. SiOj-MgO. SiO,-Al 2 0 3 . S 
i 0 2 -T i O, . Si0 2 -V 2 0 5 , Si O, -G r 
2 0 :5 . Si 0 2 -T i Oj-MgOir^'arfSffl-r^ii:^ 
X'*&« ZiLhCD'j-b. S i 0 2 t>J:Z/,/i7t{iA 1 2 0 

[ 0 1 7 2 ] ±lfflm«BHfctti±. ^*«N a 2 C 

0 3 . K 2 C0 3 . CaC0 3 , MgCOj, Na 2 SC) 4 . 
A 1 2 (SO,) s . BaS0 4 . KNO s . Mg ( N O s ) 
2 , Al (NOj) 3 . Na 2 0. K 2 0. Li 2 O^J:"^ 

[0173] COct 5 ^^7LHiSftft(±. «»*J J:t«R 

*i&fi . Sf5* { 10-300/xm. |!fSL<{±20 
~2 0 0AfmT£>ot\ Jt*ffilR* s 5 0~l 000m 2 
/g. »iU<J410 0~7 0 0mi/g<?5«HtC* 
0. affUgH^'O. 3-3. 0cm3/gOKlt|>l. 

kfrMt ^<7JJ; 5*ffl#:J4. ^(cJEtT 1 0 
0 — 1 0 0 O'C. m L<iil 5 0 — 7 0 O'CTMfiicL 

[0174] JSttMS-ftfti: LXii. MgCl 2 . MgB 
r 2 . MnCl 2 , MnBr,?*li^ft|., Sl^S-ft 

ft(i. ^-coS Sffl^tti^L, *-;i^>P. jiiljS^ 

[0175] ^BBT-fa^i: LTfflV^fLi.tS±(i. ii 
biz X o X ffff£ § ^ !> IB ifiS.^ tl§ ^ ^-^-71 T' 
ft{i-f^>^8H±«tt€-^ft'r"^S. *fc. i*t*»^fS 

±. %i±Mm. A^yxm&mmt^tLXit. 

z>, «±. «i±i£fti^{±-<5r>^itJi^ft^ 
ft fc lt . tt± . &±s£ft . i ^ . tamm* < v > 

S, Tvf^yS. CdCl, S. C d I 2 M^ri:*^ 

[0176] i<0J: -) ««±. «i±ffiftfc LTti.. ^^i- 
'Jy. O'F-h^f K *KfS±. #-fn^|6±. To 7 

yt'Jn-M an-5^ j .7i / F. 'J 3 9-rA^S 
ffif, A-C'JnVFX^^ F. ^*'Jt--< F. -F^ F, t* 
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ikmmi&ttok: LTii. a - Z r ( HA s 0 4 ) , ■ H 2 
O . a -Z r ( H P0 4 ) 2 , a - Z r ( K P 0 4 ) , ■ 3 
H 2 0. a-Ti (HP0 4 ) 2 . a-Ti (HAsO, ) 
2 • H 2 0. a-Sn (HP0 4 ) , • H 2 0. r-Zr 
(HP0 4 ) 2 . r-Ti (HP0 4 ) 2 . r-Ti (NH 
, P0 4 ) 2 ■ H 2 O^^i0^fii^m^lSa B BliiSttS^i:'* J 

Waft*. 

[0 177] .L^id&Sfct, tt±Jtft4fcli4*>3S 
IftttJHtt-ft^ftti , ASTCIIJg L tz^m 2 0 * > 
yx v u-hb\±.<nffl&M*ktf o . lcc/g tLhw i 

(Mfiftt. L < s 0 . 3-5cc/ g»t 0)#<tttC& i U 
*«BEAtttcJ: 0 . SUFFIX 2 0-3 x 1 0**>-^A 
h n-J>\Xk(OWimm& 0 . lcc/giO /hS 

[0 1 78] *Jft»»TfflV^*litt±, tt±IHW=li. 

LtAttWfcti* Ill- TA-^'JAHL <SR 

T$Gffc£K9ft<&*'> SSAffift'f'£>Al . Fe. Mg 
& k* <9^4 * >- triStU $ -tir-^ C. k C J: -5 T Slfflf 2: ^ 

saat-ti, •< tf^a^*. ^tdss**^^ 

[0179] *ft«TfflV >£>*lS 4 ^y^JftttWKfl^ 

fck LTii . T i C 1 4 . ZrCi 4 $:if tf)HH 
Wfc^ft, Ti (OR),, Zr(OR)„ PO(OR),. 
B ( O R ) 3 4 k* <D&mT>l- n * > K ( R liJK*t*SSfc 
fc") „ [A 1 13 0 4 (OH) 24)'*, (Z r 4 ( O 
H) 14 ) 2 \ [F e 3 0(OCOCH 3 )e;]*^kV>AE7KK 

[0 1 SO] in4><^t^«lt4*4ft*C'*fe«2aULtJi 

-tiU-i> B>i-hmz. S i (OR), . A KOR),. 
G e ( ' O R) 4 & t'^lT/l' 3 ^ >- F ( RMJMHcXK 
&k) *££an*a*l/t»fcS#ft, s i o 2 &k'« 
3D>f h'#^ft£^k'£ft#£-e& iiitH. 



. t° 5 - t Lxa . jbE«*i!Mtwi^ * >zmm 

tz A > 9 - *i is - > 3 >' t fjfctc fcfflfcBWct i k K £ 

[ 0 1 S 1 ] *5KHTffl^feft.*l!i±. t*±SiW- 

18 i^T «> ± < v * fc* . 

-/I- 5 ;w . J. v vfl>tt 4 k'^Ma £ ff -> /tfSCS i( ^X i 

i . 2 aBLh r m ^X i> £ t > . 

[0182] ^il^<7.)^-fe. ff^ L\>^Mf&±ttdi 

y \— = df- a 7 -f h . ^9 V?4 1- , f-^Mlti 
[0183] ^mitSWc LXl± . agjV 10-300 

^i:^-c^a. ftWdi ifuv. rotwy, 1- 
y . 4->< f-^i-^y r i: c^KSJS^ 2 — 
14<Da-*V7<yi±f$.ftt bX£LJ&Zix& (ft) 

[0184] -jfWNz&h^V'? a ymsmmtn. m 

SffiBBteWft^ft < A ) . (B-DWm&JR-fl:^. (B-2) 
^r«r^5 -»7A^-Jf Ht^. ts iV(B-3)-f * ^fb 

(B) , ^S(-EtTtI* (c) kfttc, 
jBtTflBfi-r*a:a4«Fjew*«fl;-#* (D) &*tr; 

[0 185] ( D ) tMjMt 
Wt'fltffl §ix^>, wioJ; o %imit&fa tlx ii. Til 

[0186] r/i^-zUfcil^x y-;H4^tik 
L"CJ±, jIS. R»-OHT'*Sil^i>^ J ^ffl$iX 

( zzx\ Rmsmw.^ i - 5 o<r>mvm&&K 

iimMW^WL 1-50 w\Dyyfl^ttii§^ 
-f. ) „ T)V3-iimt Lfti. R'^AnyyfcRft 

T « . TkBSffi^ « . « ' 1-20 «I fbK 

[0187] X)l*ymt LTJ±. R s -C OO 

5 o cr>mt*mm$ fziimm^®. i-5owsnyy 
-o-Hm^^t^'jymw. p-or. p=os^- 
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[0 1 SS] *)l*>m&t LXli. TlS-fK^ (IX) 

[ (1:4 9 ] 



(X„.„)-M„ — 



o 

II 

o - s — r" 
ll 
o 



(IX) 



m. stmm^Hm 1-2 ocomtAmmitzimm^m. 
1-2 on^uyyfctewmmx'hh. xmmm 

? . y \ o y ^JFP . KfiiJs^ ft* 1 1-2 0 iO^ftTk^ 

m«l-7<oagRT*0» n{il^n^7TJ>S„ 
[01891111:, *f6WtC«*5TU7>f 

[0190] *U7>f ^S^^Tffito^TUiHH-r 

(1) J&fr (A) fc, (B-l)*«8*«-fli^», (B-2)*1T 
;P 5 -^A** ^ fb^fc «tlX(B-3) -< *>it4 * yit 
1t&to1f*e>Ml£tih'J?tc< 1 1 1 ( B ) ( KIT 

*tc r ^ (B) j fcv^d. ) t *ffis^)i*T-fi^n 

(2) (A) <B) fc Sr^^iWjffllS-frfclMIE* 

[0191] (3) j&h- < a) ( b ) ^#>mm 
tea*-*-****;. &ft<B) it. m-x-tm 

(4) jfcJMA) $rjfl«s (C) lCffl*Lfcl«WE#. 

irt&ft <b) srff*<o«rw!-cs-g«t;»jirr&^. 

(5) f&tt ( A ) i: jfcfr ( B ) i: ( C ) Cfift Lfc 

(6) fi5c5t ( A ) fc jfcfr ( B ) fc -Hltt ( C ) fcifift. L£ 



in-ts^iS. ifcfr (B) ts, H— TfcRfco 

[0192] (7) ( B ) Srfiflc ( C ) fcfflttLfc* 

ttritth iUz/tf^ (A) SrfiS^iilift-a^tc^D 

(8) eJcir ( b ) ~afr ( c ) izimitzfm&ft, efcfr 

(A) . tai^ft (B) ^ffS^MffT'S^t^JP 
■f ajjft. -<7M£. foft ( B) (i. |5]-r^^^T 

(9) J&fr (A) £fflft <C) CtMUt*. iSilflK 

* ( b ) ^fiflt ( c > iztm Ltz&ft*: [is^vrnx-m 



(10) f&fr (A) Srfflft (c ) fcfiflrLfcjSJh BJc^ 
( B ) £fflft ( C ) Cffl»U:«#. tsitffigtf ( B ) 

(B) (i. XLm^^X^Xh «fcV4. 
[0193] (11) SMM A ) . ja&M B > , *S il^f 
ttML^RwfcS' (D) £fflB*>WfT**»CSHllrt-*# 

a. 

(12) fiJc^j- ( B ) bf&ft (D) t^SH&S-tt*: 

SiUffiK* (A) SrffiE^HWX'M^-lgtC^jD-t 

(13) Jfcjfr < B ) fclftfr ( D ) £fflf* ( C ) fciflft Lfc 

(14) (A) cbi«» (B) £^^»$-£fcttiIl« 
fl\ feiT/fig* (D) &fiEKc7)jiIffT-M^ti3sJP^i» 

[0194] (15) Jfc# ( A ) fcfifcfl- ( B ) £^<s64ff& 

Bctix^ { b > . ( d ) *es 

(16) Jfcft (A) tmt (B) ^^JtMS-tt-^JSl!^ 
* s fcitA^ (B) fcj&fl- (D) *T$>^^t46tgMS 

(17) JR» (A) (C) fcffiftLtt&JK E)c^ 
(B) . (D) SrffiS^ll^T-S-^^C^JP 

(15) E)c^ (A) fcfflft (C) Ca»Lfc«*. fe«tl^ 
^ ( B ) (D ) 5ft^A»ty>eftt$-yr^JS*Sr 

&m<r>m?xm.-&fflz-mat&i?m. 

[0 19 5] (19) f&h (A) t$L7f ( B) tB£^ 
( D ) Zf>fo&M.<DmJTT®M$ ■&tzMm&ft*M1z%i 
izmtHrZHfe. 

(20) fiSt^f ( A) fcjR^> ( B ) ttftft ( D ) S^rtfiftt 

zttummft. fciiAW <b ) ^ffig^jisff-cm^ 
«t=as»irr4*i£. tittt (b) ts, isi-x-i 

(21) { A) bl&ft ( B ) tJ&ft ( D ) Srfflffc 

(22) ( A ) 4: fig* ( B ) btfLft ( D ) *a* 

( C ) tca^L^M^lS5]\ nXJ/WiTf ( B ) ^fiESic?) 

ymxn-£%sizmu-tz>iT&. zoms. m» < b ) 

i±. |3I-T'tM4-^TV^tJ:V%„ ±ieoa* (C) lc 
^ (A) feiv^- (B) * { a^$ix^iaf*«ifrfifi!t* 

[0196] *KBR(Cfli&4-U7^ 
Jiia^i :j 4'^" L- y -f yfi^WSSEw^flfFfc: . * V ~7 4 

tzte&m£?& ibi.zXK)^ v 7 a >m-&fo 
[0197] JBEWa-^ittis^-cffi^^itft^SttiRfl: 
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*mmt Lx&imwi, my^-, 77 >, ^y? 

> . ^i^ir^SiJISm^fbK* ; y7o^y7>\ >7 

m b IVX. y 4 ^3?#J£K ft* 

St; x^f-W > ?o|) H, 70/l^yb'y. y'^DO^f 

*W * zbitX* ; y&n£®1&b IX 

t . i-u v -f y0)m&&fio tzmiX. &■» (A) «, 

*fi L <(il 0-"'-l O^t/Wfc^riJ: d&iTffl^ 
.-.it;:. WJf?*± . Ifcfr (A) Sr. lt«W»V^aiKT 
Hit -.^iSi ftXJb -> X t . &^ML&mLX* VvAy Srfi 

[O 1 <><>] l&JMB-im, ^(B-l)h, Jtfr (A) tf 

^•»iS.f5jrfc;rs7 < M) bft^Ult C(B-l)/M) #\ il 
tfn. (i 1 - 1 0 0 0 0 0. M£ l<t±0. 05-50 
(i (Ml c I -> ^ftTffit > £>il& , «$MB-2) W\ Eg , 

7r''r.-j>^)"/*'i ;.--^i,llf L fi£# (A) $<?)W& 
k&ty.-r < m > c^t'Lit C (B-2) , M ; A\ iligl 0 

- 5 on 00 o . Mifc L <ti2 0 — 1 0 0 0 0 Of&& 
1 ><lx.XU]^-:iiZ, l&#(B-3)ti. K£fr(B-3)>:. j£ 
7T ( A ) *^)jST5±m^-r ( M ) WfWt C (B-3)/ 
\l //. iiS? 1-10. i'fS Ktx 1-5 btzh J: 

[ 0 2 0 0 ] IftJr ( 1) ) i±, ( B ) £*tlT. l£# 
(B-D^fr. t/litC (D> /(B-l)D jWURO. 0 1 
-10. jlfSKUO. 1 — 5 1 46 J: 3 EJcft- 
(B-2) BfcvMD) i:BS;^(B-2)4 , iOT;l'5-^ 

W.T> v?)t/L It C ( D ) (B-2) ] //jIS 0 . 001- 
2. ftSKtiO. 0 0 5— 1 btc&lotcMX'. J&fr 
(B-3)?.>#*£. Jt t (D> /(B-3) J tffflttO. 0 1 
-1 0. <{±0. 1 — 5 b%&X5%*X'm^b 

[ 0 2 0 1 ] i?^ . 2: 7) J: -> < y*£#fcB££JII 
<i >fc*l* 7 4 v*)flteiMBi. il*. - 5 0 — 2 0 0 

c vtti <tio— 1 1 ocammxhh, m&&.jj 

(A. jffiJR. ffilT- 1 0 0 k g/ c in 2 . jffi L < 

- 5 0 k « <: m>CT.)%>ft-X'& 9 . 0* 

3fe , ^iifcfcf*: . )^ratct3 v it i ft o z 

b frX* & .. 5 (;*^Sr RJtBfefl^JBfc* 2 SKUtfc 
JtttT ff ') - fc £> "J Hg-C^ h , 
[0202] ftz.fL&xi'? a ym.&iknftT&.te, fi 

( B ) WJS^Cfc OligiB-t^ b i>X* h , 
[0203] 2<7JJ: o V 7 < v9L^Hmz J: Dlo 
■f i z b ifiV %$>*\s-7 4 y b IX ii . &mu?®.tf 2 



-2 OiDa < >\ tzbUt^i-V >\ TatU 

>. i-7t->\ i-^>f>', 3->if/H-^fy, l-^ 

l-^^T-> . l-f-t>. l-K-r'"fe>\ l-fb7f'-t>'. 

l-^v^-tfff-fe^^ K??fty, i-x>faty:RS 
K^jf*** 3 — 20 C7)114£;t L- 7 -f b t l£i>- 9 

>Ty, y?D\r?y. y;i-*7P^>. 5-/^/1-2- 

//^K/U^y. fh^y^DFf-ty, 2-^/1-1,4,5, 
7-1 .2. 3,4. 4a. 5, S. 8a-^7 ? b F n+7 7 U 

[0204] tzb ZM. T 9 U /IBS, 7 

tSTKW 7^7®. t>7n(2.2.1)-^7f y-2,3->' 

fL^o-^-h U<?Afa. ^'J^AS. yf-^AJg. ffiiS 

'j;H^f)i, T7';;HS^^. T7U;l-ffin-rne 
/W", TfVAtiM Vraf^. T7 VtHStn-f-f-fo. T 
9 , J>\sWtf V7+A>* T9'))VWi tert-7-^. T7 'J 
;H2-x-^;w^ , 7 7 9 >J ;P®|7 ^-;l . 7 9 9 0 
ilHxf;k 7 7 7 U /l^n-TD t/1 77 7'J/WK^ 
VTOtVP, 7 77U7H®n-7"f';l'. 7 77 'J /UK -f 7 
7'f-;U4>:'«0a , /3 -^fP^;i-*>BSJ:7^;l- ; 
t*r.;w, rab^ygb'^;K »7"oy»b*-;U. fiT 
yylt-;!, ^^'Jyft'^. 7.f-T'J >i§b- 
;K I- 1» 7;l^aS^itt'-;i-4^£r)t -;i^a:x-r;l'ffi ; 
T 7 D 7H§7" 'J y v';l- , 7 77 'J /l-^7 0 ~> *J)V . >f 7 

[0205] $ ^>(cb'^;l-y7a / \ d r'^y. yxy^t 
{idfJJiytt-Cti. k*M^S5[4-3 0. HfiL<ti 

4-20 x-MW±co-m*g£ mviXi&mMcD 
i\zsmxfoh« mm^t. 7*7 ^y. ^/ny. 

4-7^-/1-1.3- ^y^y'xy. 1.3-'<>'7> : 'x>'. 1,4- 
^y^y'xy. l,5^^ffyxy, l,4^fy'xy. 
1,3-Mfyiy, i,3-t;^yxy. l,4-7T77^x 
>'. l,5-=t77^X>\ 1.6-^-7 7 y'xy. 1.7-^77 

yiy. xfjfyy^My, bx/ivu^i^ 

yy^D^y^yXy ; 7->(f M,6-.t?r?yX 
4-Xf-ij7 J >'-8-7^-/l-1.7-7r)-> ? X>-. 5.9-y-' 
7f-/l-l,4.8-T^ h 'Jxy ; 

[0206] $ ^(:^fIt-)H^i)> mUf7^V 

y. o-^f;i7fky. n-^f;l7fpy, p-7^-;U7 
^-U>'. o,i^y^f;17vfiy, o-xf/ixfuy, m 
-xf/ixfyy. p-xf;17f L--y^ri:0 ; £7 1 1 < 
(WJW/Ufi' y; 7 h*y7fi/y. xh=5fy 
xf-i^y. b'x/^f.#^. t'^HRASK^f-^, b 

x;U^<. > yyl-7tf- 1- , tKo^fyXfl/ > . o-7 n 
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c t *»r & & . $ 4 {w. 2 «uu.w?r !✓ 7 < > 
[0208] *»«*cfiRft*i^7 -f ym^mmm 

ti&» &-a>T*i>x^>\ 7-otruy. i-7'f>. l 

-^yfV, 1 -^v^r-t 4-^f-;U-l- / ^>"f- 

[020 9] Atl^^ytLXlt. tihUIl, 3 
-7?zSx.y. 4V?°V>\ 7no7l-y. 1, 3-Sy 
^n^fy'xy, l, s-^yxy, 
-l, 3-^y?y'xy. l. 3-^fy'xy, i, 
3 7 ? > >;-£7)^«J^^//4 — 3 0 . #F4 L 
< «x4 ~ 2 0 >?x ytfiWf 6 . Z\tih 
<^&yx >ii , 1 «mMT"i ^ti 2 «at»£-h-t£T 




[0214] ±1E3£ ( I ' ) . (ID X-mZtlhRtsL? 

mmfcttzitt din . (iv) t-^$tLi»4'iiie(2 r F 

*4. -*3r;bt>. &-rmtt ( I ' ) . (ID. (II 
I), (IV) (c*i;ft.SjEa^B^^«ra£^r^^»•fc■a■ 
tt&al%l!lft&aL}:. Mftmt LT. * ( I ' ) IzttL 

£*trtfc&«L 3t (ID K»LT«Kn-;waRfif* 
*tHt£tt. < III ) {3*tLTJ±>( y#ify-AflR» 
f - T '/-;mt& 4T £ *trtfc&Bi . ^ ( I v ) CJtf LT 7 
7 vW&r* 7 x i-tr ft^ft £ tU^M fc L 

[ 0 2 1 5 ] f?iji.{i\ 5^ ( 1 1 ) tc«iB-r S fn-^ffi 



[0210] *3WiT«i. $ t-AZ. a -XV 7 -f 

fflir^iiiJWfty'xyifcttif'jxyk LTti. 
1. l. 5-^-9- >-x>\ l, 4 

-^-•f>X>\ 1, 4-.^7.^> ;: x>-, 1, 5-^7 
^yxy, 1. 6-t?^yxy. 1, 7-7}-7?>x 
>\ xfijfy/;^/i'*y. b*x/u-y;^if;M>>\ >? 
y;o^y^y'xy. 7-^^-/1.-1, 6-*7? : Jjc 
y. 4-x-f-'J J r>-8-^f-;l-- 1 , 7-7^-Dc 
y\ 5 . 9- i JX J }-ll - 1,4, 8 -r# h '.JX>3££ 

[0211] Sf?A«(l:-&^^Mjt^^(cov ^ 

< , t itf OT^J ± 5 tc LTSSit-T S C i: S . 
[0 2 1 2] t-f . KilE^ ( I ) , (II) T'3t$*l&lE 
ffi^ffffi*!: LTTffis^ ( I ' ) . (ID 
it (III) . (IV) T'S$ii&*'txIE{£^£^l£^-2> . 

(v) ^-cs^iisa^jRMif^r-fk^iHitKje*** 

[0 2 13] 



[ft5 0] 




o-/U^C*4-LT. R 7 ^cS^£0^(2(±. Vilsmei 
erlt^k' tCj: 0 t°u-/l."if?<7) 2 lit^/l/ 5 ll &imX 
U R'^JRK^JtW-iOaJftat^^CJi. Friedel-C 
raftsRje^t'JCt 0 trn-/H§<7) 2 fflfcT^A*** 

^{iTSy^*gMtD-;lMi: . 2{i(C7t;«M ; F^*-r 

#i£T(cil^$^l»Ci:(c c t Dit (ID Oft-^HpSrH 

[0 2 16] 
[fb5 1] 
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R 3 ' 




DMF, POCb (Fl 7 =H) 
or AIC13, R 7 COCI_ 



NH 



o 



(HI ) . (IV) court. mm9W*:3£ 
[0217] «ivt . JJE^)*fc:L-"C-&*LfcEffi : T-fl 




t C02r f£fflT£ & // . tx-f^K r h v b b' a 

( T H F ) 3?Offitt8?i8L WL-x y^iU-fbKS? 

4 £ k lz J: 0 WR-f * - fc # SS** . 

R 2 




[0 2 18] 4*:. ffiia^ ( i ) . (inc«j&rs± 

12i\:wEfi«iH* ( I ' ) , (ll')C»Uli. ill 
fe*r Ais-^ h 'J Atl^r .f^JKts Lfc® 

tfiRtf. St (ID ^b&ftfcT'-T-rt'Uf-^AfcfcRje 
$-ti:T^ (ID <^£^!Jf- , *.MS5:£i£$ J tirfc 

«TMIW-4*i£* W & '- 4: * . UTKi^K 

Hfc5 2] 

R 2 



[0219] $ fet, ^Lfcj«3teSMfc£flJ4»tf)&JSl 
M*\ SfffilCfc 0 WfgfoM k £8tt &<I£:i TOT 

Sm*Sr«A-r & -I k t "C* h . 
[02 20] 

[02 2 1] 

[HMffl] KIT. ^WC£r*^T#&BH$r&H£«fc:iJi 

wt&&. *¥&mziiL>mnMtz®mzti& hcoxu 
^f&mmmx^htitzit y ^Mmi. 27 om 

Hz 1 H — NMR (B*m : PGSH-2 7 0a) . FD 
-fiftfrW ( B*€-? S X - 1 0 2 AS) . 

{&&mt ■ mmmmm 1 c pstj: o^«f . 

JSSI: SH IMAZUICPS-80Q0I) ^£fflV> 
T&5£ Lfc. SRttSE [ 77 ] i± 1 3 D > 



[0222] ( ^JS*3«M ) fc»-fcT;U=/>Wft Lfc 2 

0 0mLOjtLJK7^X3C> ; ".X^-/^;lAT5 F 2 . 0 
mL ( 0 . 0 2 5 8m o 1 ) SilAt^^fifllU > 
2. 4mL ( 0- 0 2 58mo 1 ) SrSiStCTjgTL 
fc. 2 04HHM¥bfctt« ?onsis/ki»2 0fliL£in 
£ . *J8(C t«*5 iCJartCft o tz . ZZ ^2. 
i-)l-3-X."f-)l tTO— ;P 3 . 2 m L ( 0 . 0 2 3 8 m o 

1 ) £2 0 mL«?nn*;li(:»§^l* . 
S-5°CKJIT^*>^1 S^ttTiarFtfc. %htitz 

im&vM&w.'k 2 o ^iswp^ii»ri Lxm.m*:mft §^ 
ttas l^. m&mz%&i- \- o v^mmmzxim l 

L XlteH&rtBfc k LT2,4->--^ f-A-3-xf-/W b o- 
;K7^^;l-S 3- 511s (0. 0 2 3 2rno 1 . 
IR$ 9 1%) Wz. i H-NMB ( CDCI 3 ) : 1 . 07 ( t , 3H , Et) . 
2.26(s,3H.Me), 2.29(s,3H,He) . 2.39(quart,2H.Et) , 
9.48(s,lH,CH0) 
[0223];»:, +^T)la'yWmitz 2 0 0 n. L 
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?>AE7 5 X a {-±ie-e-£fiSc L£2. 4- is* f-;U-3-Jtf- 
^tn-;^*^ 5 1 . 5 1 g ( 0 . OlOOmo 
1 ) . 2,4-y>f;l.-3-xf,;ien-;H. 3 5mL 
(0. OllOmol) feJ;yx^./-^4 Orairi 
7, L . Sate: 1 4 7 % Jl-fckXft 1 - 2raU fl§T L 
fz, l. 5^BBBJ*L«:». 2 0 0mL*>*lcKieitt«r 

52. 502s (0. 0098mol, HX^9 8%) ft 

[02 24] 
HL5 3 3 




- - - (L) 



VMtMfflft : W) 256 

»H-NMR(CDC1 3 ) : 1.0S(t. 3H. Et) , 2.27(s,3H,Me), 2.44 
(quart,2H.Et), 2.67(s.3H,Me) . 7.03(s,lH. vinyl) . 1 
2.9(br s.lH.NH) 

[0225] $ 6iC. +ftt,ZT>\s3yWmLte 100m 
Lcr>i/ A U>-7L2±M{t&m (DO. 9 111s 
(3. 5 54mmo 1) feit/'THF 2 OmLtr^A 
L, -78 'CiCjp SI L , 1. 5 4Myf^'Jf7i,ii 
$2 . 4 0 rn L ( 3 . 6 9 6 mm o 1 ) riST L*:f&, 
< 0 h £ TJWfl Ltz . Rtf - 7 sr tc^iP L*: 
7dd h >-0. 47mL (3. 70m 

mo 1 ) SrSTFU SiSi"C#«BL'fc. KJEiSJ: OS*! 
£METtc-©£ L , i&ft* f- U- > CT*biiifc*S£ sfir c \ 
ttfflft J: 9#3&fe*)IIIf*i: Lt ^ 'J Mfc^fcO . 896 
g*»fc. iOy'J^t^lO. 2889g(0. 87 



9 3 m m o 1 ) 5r T H F 1 5 in L (Zitfi? I . SSCT 
0 . 5 MEHJSft*;? >7§??s0 . 9 2 m L ( 0 . 4 6 mm 

-1)0. 2 33g£i#£ 4 
[0226] 
[ft5 4] 




• • (L-l) 



7C^«f : Ti 6.3% (tWM 7.5% ) 

[0227] (s^-n^i ) ftftizmmwm itzfimz 

5 0 0 m L CVtfyXm*- h?)s — 7'lZ h)l X > 2 5 0 

^-<7Df£. h U V 7"^^TA $ -^A 0 . 2 5 mm o 1 
&J}U£, ( L-l) 0 - 0 0 5mmo 1 £Jn 

X(^/-;7/WO7i-;l)t:i/-h0. 0 06mmo 
1 SrJaia^-SrBfB&Lfc. 2 5°C(rt 3 0#IB»&£:1t 

;P Ltz . # 8 0*C , 10 B#(fii£E<i& 
l§L*:&, ^'Jxfky (PE) 50. 06 7g#t. 
f^yimmolSfc O^M'&vSttti 0 . 0 27kgt 

[Hi] *5mttzgh2>*v-7 a vm.^mm<nmmM 
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[Ell] 



( A) jS#£«ffc**9 




m: 1 ~60>S& 



(B) 



C 



> 



c 



^ 



(C) *3tf» 



70/ >'^)*f ^ 



¥ j_ M ^) 4J02 g AA01A ABOOA AB01A AC01A 
AC09A AC27A AC31A AC38A 
AC41A AC 42 A AC44A AC45A 
AC46A AC47A AC4SA AC49A 
BAOOA BA01B BA02B BA03B 
BBOOA BB01B BB02B BC01B 
BC05B BC08B BC09B BC12B 
BC15B BC16B BC17B BC1SB 
BC24B BC25B BC27B BC29B 
CA24C EB01 EB12 EB21 
EB25 EC01 GA06 GB01 
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